Platination of telomeric DNA by cisplatin disrupts recognition by TRF2 and TRF1.
Telomeres, the nucleoprotein complexes located at the ends of chromosomes, are involved in chromosome protection and genome stability. Telomeric repeat binding factor 1 (TRF1) and telomeric repeat binding factor 2 (TRF2) are the two telomeric proteins that bind to duplex telomeric DNA through interactions between their C-terminal domain and several guanines of the telomeric tract. Since the antitumour drug cisplatin binds preferentially to two adjacent guanines, we have investigated whether cisplatin adducts could affect the binding of TRF1 and TRF2 to telomeric DNA and the property of TRF2 to stimulate telomeric invasion, a process that is thought to participate in the formation of the t-loop. We show that the binding of TRF1 and TRF2 to telomeric sequences selectively modified by one GG chelate of cisplatin is markedly affected by cisplatin but that the effect is more drastic for TRF2 than for TRF1 (3-5-fold more sensitivity for TRF2 than for TRF1). We also report that platinum adducts cause a decrease in TRF2-dependent stimulation of telomeric invasion in vitro. Finally, in accordance with in vitro data, analysis of telomeric composition after cisplatin treatment reveals that 60% of TRF2 dissociate from telomeres.